Tear composition reflects the physiological condition of underlying tissue but can be altered in disease related to the eye or other organs and systemic diseases such as diabetes. 2 Several tear proteomic studies for diseases other than allergic rhinoconjunctivitis exist proofing the feasibility of proteomic approaches to tear fluid. [3] [4] [5] [6] Twenty-one individuals (8 male, 13 female) with a mean age of 33 years (SD: 8.3 years) were prospectively included in the study group comprising 10 (48%) patients with allergic rhinoconjunctivitis (AR) and 11 (52%) healthy controls (HC). From patients with AR, tear fluid was collected in pollen season according to their sensitization pattern and the airborne pollen exposure (pollen counts) and symptoms present. On the same day, the same number of healthy controls was recruited from the outpatient department at the same time to have the same natural pollen exposure. The same patients and controls were recalled on the same day out of season. The day depended on the respective patients with AR. They must not have had symptoms, and natural pollen exposure must have been diminished during the out of season visit. Tear fluid was collected and sent to LC-MS/ MS mass spectrometry. For detailed methods, please see Data S1.
In total, 90 proteins could be identified and quantified in tear fluids. Given the requirement that the protein was filtered for 70% valid values of samples in at least one group, 22 different proteins were further analyzed (Table S1, Beta-2 microglobulin/B2M is involved in the presentation of antigens to the immune system via the major histocompatibility I complex (MHC I), and elevated levels reflect an activated immune response. 8 A defect of this protein can lead to severe upper respiratory tract infection. 9 It was found to be much more abundant (sixfold) in AR than in HC showing an activated immune response in season. In HC, however, it was significantly less abundant in season compared to out of season (fivefold) which may suggest the immune response is downregulated in season despite natural pollen exposure. Another possibility is that the abundance changes result from a higher vascular permeability and that there is no active regulation of B2M.
Cystatin-S/CST4 was significantly elevated in AR compared to HC out of season. CST4 is a cysteine protease inhibitor. Ghafouri et al 10 found that cystatin-S levels were lower in AR in season in nasal lavage fluid. We had similar findings in tear fluid and nasal mucus proteomes; however, the data did not reach statistical significance. 11 CST4 may play an important role in AR as it appears to be reversely regulated in the tear proteome of AR as compared to HC in vs out of season. 
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